Functional analysis of the RNAi response in ovary-derived silkmoth Bm5 cells.
Experiments of dsRNA-mediated gene silencing in lepidopteran insects in vivo are characterized by high variability although lepidopteran cell cultures have shown an efficient response to RNAi in transfection experiments. In order to identify the core RNAi factors that regulate the RNAi response of Lepidoptera, we employed the silkmoth ovary-derived Bm5 cells as a test system since this cell line is known to respond potently in silencing after dsRNA transfection. Two parallel approaches were used; involving knock-down of the core RNAi genes or over-expression of the main siRNA pathway factors, in order to study possible inhibition or stimulation of the RNAi silencing response, respectively. Components from all three main small RNA pathways (BmAgo-1 for miRNA, BmAgo-2/BmDcr-2 for siRNA, and BmAgo-3 for piRNA) were found to be involved in the RNAi response that is triggered by dsRNA. Since BmAgo-3, a factor in the piRNA pathway that functions independent of Dicer in Drosophila, was identified as a limiting factor in the RNAi response, sense and antisense ssRNA was also tested to induce gene silencing but proved to be ineffective, suggesting a dsRNA-dependent role for BmAgo-3 in Bombyx mori. After efficient over-expression of the main siRNA factors, immunofluorescence staining revealed a predominant cytoplasmic localization in Bm5 cells. This is the first study in Lepidoptera to provide evidence for possible overlapping of all three known small RNA pathways in the regulation of the dsRNA-mediated silencing response using transfected B. mori-derived Bm5 cells as experimental system.